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Dear Sir/Madam : 

This is in response to the Written Opinion dated July 5, 2000 and to the 
Communications regarding extension of time limit dated October 1 0* and November 
13th, 2000, bringing the deadline for responding to December 5, 2UUU. 

The Examiner has based his/her Written Opinion on the following three documents: 

A Nichols et al.: 1994, Nature, 369:492-493; 

B Bonaldo et al., 1996, Genome Research 6:791-806; and 

C Zhen Guo et al., 1997, Nature Biotechnol. 15:331-335. 



Document A 

A teaches a non-discriminatory base analogue, or universal 



"which maximizes stacking while minimizing hydrogen- 
binding interactions without sterically disrupting DNA 
duplex. Oligonucleotide containing M [the universal 
nucleoside] at several sites were used as primers for 
sequencing and the polymerase chain reaction" 
[emphasis added]. 

Document A teaches a new base analogue which aims at solving problems that 
arise due to the degeneracy of the genetic code. 

Document A does not teach or suggests the use of such a universal nucleoside in 
the formation of a nucleic acid duplex between two homopolymenc sequences. In 
addition, document A is limited to DNA:DNA duplex formation and does not teach 
or suggest RNA:DNA duplexes. As well known in the art, the formation of DNA:DNA 
duplexes follow significantly different kinetics of hybridization than that of DNA.RNA 
duplexes (see, for example, Casey and Davidson, 1997, Nucleic Adds, 
Res. 4:1539). In fact, S1 mapping conditions are chosen in order to 

"minimize the formation of DNA:DNA hybrids while 
promoting the formation of DNA.RNA hybrids". 
(Sambrook et al., 1989, Molecular Cloning - A 
Laboratory Manual, 2nd Edition, Cold Spring Harbour 
Press, p. 7.58.) 

The Examiner is also referred to page 7.63 of the classic text book from Sambrook 
et al which demonstrates clearly the significant differences between the calculated 
melting temperatures (T m for DNA:DNA (---) and DNA:RNA (-) hybrids (Appendix 
A, enclosed herewith for the Examiner's convenience). 

Finally document A does not teach or suggest molecular biology's methods which 
are dependent on a RNA-dependent DNA polymerase which make use of a 
universal analog. Document A merely refers to DNA-dependent DNA | polymerase^ 
As well know in the art, the kinetics of polymerization between a DNA-dependent 
DNA polymerase and that of a RNA-dependent DNA polymerase is significantly 
different (e.g. substrate affinity...). 

The Examiner alleges that 

"The oligonucleotide is a homopolymer comprising at 
least one nucleotide modification [is] also disclosed in 
document A (see abstract and Figure 2)." 

The Applicant respectfully disagrees with the Examiner's contention, since no 
homopolymers and no destabilization of a modified oligo to a non-homopolymeric 
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target sequence are taught in document A (neither in the abstract nor in Figure 2). 
The Examiner is respectfully referred to the "Definitions" section of the instant 
invention wherein the definition of "homopolymeric sequences" can be found. The 
Applicant also respectfully disagrees with the contention of the Examiner concerning 
the subject-matter of claims 17 and 21 since as argued above, document A merely 
teaches the use of an oligonucleotide containing at least one universal base in a 
method restricted to DNA dependent DNA polymerase. In any event, the arguments 
concerning the lack of teaching or suggestion of homopolymers in document A also 
apply to subsections 2.3, 2.4 and 2.5 of the Written Opinion. 

The Applicant stresses that hybridization kinetics are dependent on the sequences 
of the two hybridizing partners. This fact is very well-known in the art (see Sambrook 
et al 1989 for example). Thus, whether the modification of a homopolymeric 
oligonucleotide could help to destabilize non-specific binding to non-homopolymenc 
target sequences was not known or suggested prior to the demonstration of the 
present invention. 



Document B 

Document B relates to methods to produce cDNA libraries which are normalized as 
well as substractive methods to obtain other types of cDNA libraries. The methods 
described are quite complex methods described from pages 801 to 805. 

Document B neither teaches nor suggests the use of a universal base to destabilize 
non-specific duplex formation between a homopolymeric target sequence and a 
modified homopolymeric oligonucleotide. The Applicant further notes that the 
authors, at page 798, right column, state: 

"Because of the relatively permissive conditions used 
for synthesis of first strand cDNA, priming with a Notl- 
tag-(dT) 18 oligonucleotide may occur not only at the 
poly(A) tail of the mRNAs but also at in ternal A-rich 
sites within the mRNAs (e.g., at Alu tails)." 
[emphasis added] 

Thus the authors stress that the oligo dT priming suffers from the same problems 
that the instant invention solves. Of note, Document B does not teach or suggest any 
means to correct it. Of course, the use of universal oligos to destabilize non-specific 
duplex formations between a homopolymeric target sequence and a modified 
homopolymer are not taught or suggested. 



4 



In accordance with one embodiment, the present invention aims at reducing 
mispriming due to artifactual duplex formations. In view of the significant amount of 
m isp riming which occurs during cDNA synthesis for example (or other molecu^ 
biological methods) a fact discussed in document B, the present invention corrects 
major hurdles in the field of molecular biology. 



Document C 

Document C teaches the use of universal base analogs in order to discriminate 
single nucleotide polymorphisms (SNPs) in DNA hybridization by means of artrfic.a 
Satehes Thus, document C once again merely teaches the use of un. versa 
^1 to modulate melting temperatures of DNA duplexes. In add. t-on Document 
C is not concerned with the destabilization of non-specific duplexes between an 
olio and a non-homopo.ymeric target sequence, as it relates to the ^ab*zaton 
of heteropolymeric sequences. Finally, Document C is only concerned with 
DNA^DNA duplexes and with the methods based thereon (and not the discrimination 
of DNA.RNA duplexes). 

The Applicant respectfully disagrees with the Examiner's contention at subsection 
3.2 relating to obviousness because, for example, 

"C (see figure 1; and pages 331, 333 and 335)" 

do not concern homopolymers or DNA.RNA duplexes and to the use <^ njsmaWhes 
in a modified oligonucleotide containing a homopolymeric sequence to destabilize 
non-specific duplex formation between the modified homopolymeric sequence and 
a homopolymeric target region. 



Clearly A B or C. independently or taken together, teach or even suggest the use 
o mismatches (by universal bases or otherwise) in order to destabilize non-specific 
duSex between homopolymeric sequences. Neither of the documents atone or 
together teach nor suggest that such a destabilization could overcome the 
arttctual mispriming efents and mismatches often encountere J -nmotocutar 
biology methods. In addition, the cited documents merely provide the teachings that 
a STal oligonucleotide can be used to discriminate between DNA.DNA ^duplexes 
and no teaching or suggestion as to what such a modification could do on RNA.DNA 
duplexes is given. 

The Applicant respectfully submits that the instant application is the first which 
demonSes that mismatches can be designed in order to destab.l.ze non-specf.c 



duplex formations between homopolymeric sequences. In addition, prior to the 
present invention, there had been no suggestion or experimental ®^ence 
demonstrating that such mismatches could be used in the context of RNA:DNA 
duplex formation and methods dependent thereon. 



Since the Applicant is invited to correct certain defects in the International 
application, please amend this application as follows: 

IN THE CLAIMS: 

Please replace the complete set of claims by the new set submitted herewith. 

REMARKS 

Claims 1-36 are submitted. 

The new set of claims, which is now presented, is based on the original set thereof, 
amended in view of the Written Opinion and to better define the subject-matter of the 
present invention. 

More specifically, claim 14 has been canceled since it was a duplicate of claim 13. 
Accordingly, claims 15-37 have been renumbered so as to become claims 14-36. 
The claims have been amended to more clearly define the destabilizing effect of a 
modification in a homopolymeric sequence of an oligo on its duplex formation with 
a non-homopolymeric target sequence. Such a language is amply supported by the 
disclosure, but specific support can be found, for example, at page 6, from lines 20 
to 26 A copy of a compare document of the claims is enclosed herewith for the 
Examiner's convenience. The claims have also been amended in order to delete the 
term "bona fide" in view of subsection 3 in item VIII of the Written Opinion. 

In view of the amendments to the claims and the arguments submitted above, it is 
respectfully submitted that the claims, which now more specifically relate to the 
destabilization between a modified homopolymeric region of an oligo and a non- 
homopolymeric sequence of a target nucleic acid, are novel and inventive over A 
B or C alone or in combination. Furthermore, it is believed that subsections 1 and 
2 'of item VIII have been rendered moot by the amendments to the claims. 



In view of the foregoing, the applicant respectfully submits that the claimed subject- 
matter constitutes novel and non-obvious subject-matter and respectfully requests 
a favorable reconsideration thereof, in light of the above information. 



Respectfully submitted, 



GOUDREAU GAGE DUBUC 




CG/lr 

Ends: New set of claims; 

Compare set of claims; and 
Appendix A. 
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4. Close the lid of the tube tightly, and incubate the hybridization reaction 
in a water bath set at 85°C for 10 minutes to denature the nucleic acids. 

5. Rapidly transfer the tube to a water bath set at the desired hybridization 
temperature. Do not allow the tube to cool below the hybridization 
temperature during transfer. The hybridization temperature, which 
depends on the G + C content of the DNA, is chosen so as to minimize the 
formation of DNA: DNA hybrids while allowing DNA:RNA hybrids to 
form. Figure 7.5 shows the approximate hybridization temperatures for 
DNAs of different G + C content (Dean 1987). It is advisable to carry out 
a series of preliminary experiments to find out the optimal hybridization 
conditions for the RNA being used. 




46 50 54 58 62 66 70 74 
Temperature (°C) 

FIGURE 7.5 

Optimization of yields of DNA: RNA hybrids. The graph (solid line) shows the 
temperature calculated to produce maximal yields of DNA.RNA hybrids when 
denatured DNA is annealed in the presence of RNA complementary to only one 

strand of the DNA. The broken lines show the calculated T m for DNA: DNA ( ) 

and DNA: RNA (---) hybrids. (Redrawn, with permission, from Dean 1987.) 
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